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cocks have been closed except for cut-
ting off one or more cars from the rear
end of train or electro-pneumatic
brake circuit cables between power
units and/or cars have been discon-
nected, running test of train air brakes
on passenger train must be made, as
soon as speed of train permits, by use
of automatic brake if operating in
automatic brake operation or by use of
electro-pneumatic brake if operating in
electro-pneumatic brake operation.
Steam or power must not be shut off
unless required and running test must
be made by applying train air brakes
with sufficient force to ascertain
whether or not brakes are operating
properly. If air brakes do not properly
operate, train must be stopped, cause
of failure ascertained and corrected
and running test repeated.

§232.17 Freight and passenger train
car brakes.

(a) Testing and repairing brakes on cars
while on shop or repair tracks. (1) When
a freight car having brake equipment
due for periodic attention is on shop or
repair tracks where facilities are avail-
able for making air brake repairs,
brake equipment must be given atten-
tion in accordance with the require-
ments of the currently effective AAR
Code of Rules for cars in interchange.
Brake equipment shall then be tested
by use of a single car testing device as
prescribed by the currently effective
AAR Code of Tests.

(2)(i) When a freight car having an air
brake defect is on a shop or repair
track, brake equipment must be tested
by use of a single car testing device as
prescribed by currently effective AAR
Code of Tests.

(i) All freight cars on shop or repair
tracks shall be tested to determine
that the air brakes apply and release.
Piston travel on a standard body
mounted brake cylinder which is less
than 7 inches or more than 9 inches
must be adjusted to nominally 7
inches. Piston travel of brake cylinders
on all freight cars equipped with other
than standard single capacity brake,
must be adjusted as indicated on badge
plate or stenciling on car located in a
conspicuous place near brake cylinder.
After piston travel has been adjusted

§232.19

and with brakes released, sufficient
brake shoe clearance must be provided.

(iii) When a car is equipped for use in
passenger train service not due for pe-
riodical air brake repairs, as indicated
by stenciled or recorded cleaning dates,
is on shop or repair tracks, brake
equipment must be tested by use of sin-
gle car testing device as prescribed by
currently effective AAR Code of Tests.
Piston travel of brake cylinders must
be adjusted if required, to the standard
travel for that type of brake cylinder.
After piston travel has been adjusted
and with brakes released, sufficient
brake shoe clearance must be provided.

(iv) Before a car is released from a
shop or repair track, it must be known
that brake pipe is securely clamped,
angle cocks in proper position with
suitable clearance, valves, reservoirs
and cylinders tight on supports and
supports securely attached to car.

(b)(1) Brake equipment on cars other
than passenger cars must be cleaned,
repaired, lubricated and tested as often
as required to maintain it in a safe and
suitable condition for service but not
less frequently than as required by cur-
rently effective AAR Code of Rules for
cars in interchange.

(2) Brake equipment on passenger
cars must be clean, repaired, lubricated
and tested as often as necessary to
maintain it in a safe and suitable con-
dition for service but not less fre-
quently than as required in Standard
S-045 in the Manual of Standards and
Recommended Practices of the AAR.

(3) Copies of the materials referred to
in this section can be obtained from
the Association of American Railroads,
1920 L Street, NW., Washington, DC
20036.

(72 Stat. 86 (45 U.S.C. 9); sec. 6 (e), (f), 80 Stat.
939 (49 U.S.C. 1655); and sec. 1.49(c) of the reg-
ulations of the Office of the Secretary of
Transportation, 49 CFR 1.49(c))

[47 FR 36795, Aug. 23, 1982, as amended at 49
FR 1988, Jan. 17, 1984]

§232.19 Design standards for one-way
end-of-train devices.

(@) A one-way end-of-train device
shall be comprised of a rear-of-train
unit (rear unit) located on the last car
of a train and a front-of-train unit
(front unit) located in the cab of the lo-
comotive controlling the train.
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(b) Rear unit. The rear unit shall be
capable of determining the rear car
brake pipe pressure and transmitting
that information to the front unit for
display to the locomotive engineer.
The rear unit shall be—

(1) Capable of measuring the rear car
brake pipe pressure with an accuracy
of +3 psig and brake pipe pressure vari-
ations of +1 psig;

(2) Equipped with a ‘‘bleeder valve”
that permits the release of any air
under pressure from the rear of train
unit or the associated air hoses prior to
detaching the rear unit from the brake
pipe;

(3) Designed so that an internal fail-
ure will not cause an undesired emer-
gency brake application;

(4) Equipped with either an air gauge
or a means of visually displaying the
rear unit’s brake pipe pressure meas-
urement; and

(5) Equipped with a pressure relief
safety valve to prevent explosion from
a high pressure air leak inside the rear
unit.

(c) Reporting rate. Multiple data
transmissions from the rear unit shall
occur immediately after a variation in
the rear car brake pipe pressure of #2
psig and at intervals of not greater
than 70 seconds when the rear car
brake pipe pressure variation over the
70-second interval is less than 2 psig.

(d) Operating environment. The rear
unit shall be designed to meet the per-
formance requirements of paragraphs
(b) and (c) of this section under the fol-
lowing environmental conditions:

(1) At temperatures from —40 ° C to
60 ° C;

(2) At a relative humidity of 95% non-
condensing at 50 ° C;

(3) At altitudes of zero to 12,000 feet
mean sea level,

(4) During vertical and lateral vibra-
tions of 1 to 15 Hz., with 0.5 g. peak to
peak, and 15 to 500 Hz., with 5 g. peak
to peak;

(5) During the longitudinal vibrations
of 1 to 15 Hz., with 3 g. peak to peak,
and 15 to 500 Hz., with 5 g. peak to
peak; and

(6) During a shock of 10 g. peak for 0.1
second in any axis.

(e) Unique code. Each rear unit shall
have a unique and permanent identi-
fication code that is transmitted along

49 CFR Ch. Il (10-1-97 Edition)

with the pressure message to the front-
of-train unit. A code obtained from the
Association of American Railroads, 50
F Street, NW., Washington, DC 20036
shall be deemed to be a unique code for
purposes of this section. A unique code
also may be obtained from the Office of
Safety Enforcement (RRS-10), Federal
Railroad Administration, Washington,
DC 20590.

(f) Front unit. (1) The front unit shall
be designed to receive data messages
from the rear unit and shall be capable
of displaying the rear car brake pipe
pressure in not more than one-pound
increments.

(2) The display shall be clearly visi-
ble and legible in daylight and dark-
ness from the engineer’s normal oper-
ating position.

(3) The front device shall have a
means for entry of the unique identi-
fication code of the rear unit being
used. The front unit shall be designed
so that it will display a message only
from the rear unit with the same code
as entered into the front unit.

(4) The front unit shall be designed to
meet the requirements of 232.19(d) (2),
(3), (4), and (5). It shall also be designed
to meet the performance requirements
in this paragraph—

(i) At temperatures from 0° C to 60° C;

(ii) During a vertical or lateral shock
of 2 g. peak for 0.1 second; and

(iii) During a longitudinal shock of 5
g. peak for 0.1 second.

(g) Radio equipment. (1) The radio
transmitter in the rear unit and the
radio receiver in the front unit shall
comply with the applicable regulatory
requirements of the FCC and use of a
transmission format acceptable to the
FCC.

(2) If power is supplied by one or
more batteries, the operating life shall
be a minimum of 36 hours at 0° C.

[51 FR 17303, May 9, 1986, as amended at 62
FR 294, Jan. 2, 1997]

§232.21 Design and performance
standards for two-way end-of-train
devices.

Two-way end-of-train devices shall be
designed and perform with the features
applicable to one-way end-of-train de-
vices described in §232.19, except those
included in §232.19(b)(3). In addition, a
two-way end-of-train device shall be
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